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The word "pandemic" comes from "all" and "people"— 
something negative that affects everyone in our community.

Pandemics
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The word "pandemic" comes from "all" and “people"— 
something negative that affects everyone in our community. 
The Internet and digital devices connect to 4 billion people. 
"Today’s AI" is inside technology we touch every day. 

Pandemics
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The word "pandemic" comes from "all" and “people"— 
something negative that affects everyone in our community. 
The Internet and digital devices connect to 4 billion people. 
"Today’s AI" is inside technology we touch every day. 
Today’s AI foments polarization, pushes irrelevant products, 
spreads social bias, and surveils our lives. 

Pandemic of "Today’s AI"

Pandemic of "Today’s AI"
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The word "pandemic" comes from "all" and “people"— 
something negative that affects everyone in our community. 
The Internet and digital devices connect to 4 billion people. 
"Today’s AI" is inside technology we touch every day. 
Today’s AI foments polarization, pushes irrelevant products, 
spreads social bias, and surveils our lives.  
Its impact on our daily living is growing every day.  

Pandemic of "Today’s AI"
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v6

Facebook & Instagram 
Google & Youtube 
Amazon 
Twitter 
…

Pandemic of "Today’s AI"

Artificial Intelligence Inside (™)

"Today’s AI"
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CODE = 

AUTOMATION = 

CODIFICATION

v6

Facebook & Instagram 
Google & Youtube 
Amazon 
Twitter

Artificial Intelligence Inside (™)

Facebook & Instagram 
Google & Youtube 
Amazon 
Twitter 
…

— PANDEMIC —
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๏ Manipulation of attention by Internet platforms 
๏ Manipulation of sentiment in politics & elections 
๏ Loss of privacy through "surveillance capitalism" 
๏ Bias in law enforcement algorithms 
๏ Facial recognition leading to social control 
๏ Overpowering of human capacity & "Human Downgrading"

Pandemic of "Today’s AI"

—AI is making the world we see and the world we live in. 
—Human purpose is lost. 

= "Bad AI"
Artificial Intelligence Inside (™)
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Premise—It’s the "Digital Culture"

Digital technology forges a 
culture focused primarily on 
what computers can easily do. 
Most often for profit. 

Values inherent in the code of 
Today’s AI are so often at odds 
with being human.

Digital Culture
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  Digital Culture assumes: 
๏ interaction is mechanistic 

๏ information is objective 

๏ intelligence is a process that sits 
inside a person or computer

  So it "it becomes true" that: 
๏ human behavior can be generalized 

and accurately predicted 

๏ the same option offered at an interface 
has the same meaning for everyone 

๏ machine prediction is intelligent—so 
the machine’s selection need not be 
questioned or tested by the human

Assumptions from Digital Culture

* btw—who is doing the assuming?

Digital Culture
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• Google "Page Rank"—  

You cannot learn why choices were offered  

• Youtube "Up Next"— 
You cannot question or redirect choices offered 

• Facebook "News Feed"— 
You can decline options but not define them 

15

Lack of Transparent Intent

Asymmetry of Control of Focus

Lack of Control of Choice

EXAMPLES
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•  
You cannot learn why choices were offered  

•  
You cannot question or redirect choices offered 

•  
You can decline options but not define them 

16

Lack of Transparent Intent

Asymmetry of Control of Focus

Lack of Control of Choice

CODIFICATION enshrines values that control outcomes 

CODE = CODIFICATION
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More about Luigi's Pizza

The Parable of Luigi’s Pizza

http://pangaro.com/designconversation/2016/11/luigis-pizza-a-parable/
http://pangaro.com/designconversation/2016/11/luigis-pizza-a-parable/
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Premise—It’s not Technology—not AI itself

Technology itself is not at 
fault—it is how we fashion it 
and the traits we embed in it.  

In pursuit of profit, we build 
engines that dazzle our brains 
and addict us to our human & 
biological vulnerabilities. 

This is not the only option. 
 
We can shift technology from 
digital assumptions and swing 
back toward our analog roots— 
our physical, organic, biological 
selves.

digital assumptions

Novelty and choice, transparency and conversation 
can become the new core principles of Today’s AI.

This is not the only option
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Counter

To upset the dominance of the 
pernicious algorithms of AI,  
we must design and propagate  
a set of humane, organic, and  
analog interactional frameworks.analog frameworks
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 "Analog frameworks" means: 
๏ interaction can be conversational— 

inviting interpretation & responses  
from other contexts & understandings 

๏ information can mean the triggering  
of ideas and reactions—the opening 
of new possibilities, ideas, & actions 

๏ intelligence can be relational— 
an attribute of an interaction and not 
something inside a person or a box.

Countering with analog frameworks—

Premise—Analog Interactional Frameworks

  Digital Culture assumes: 
๏ interaction is mechanistic 

 

๏ information is objective 
 

๏ intelligence is a process that sits 
inside a person or computer

๏ interaction

๏ information

๏ intelligence

analog frameworks
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To upset the dominance of the 
pernicious algorithms of AI,  
we must design and propagate  
a set of humane, organic, and  
analog interactional frameworks.

If we bring forth replacements for 
the algorithms of Today’s AI, we 
can begin to have a positive effect 
and better serve our social fabric.  

Countering with a preferred future
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•  
You cannot learn why choices were offered  

•  
You cannot question or redirect choices offered 

•  
You can decline options but not define them 

23

Lack of Transparent Intent

Asymmetry of Control of Focus

Lack of Control of Choice

CODE = CODIFICATION = DIGITAL



Pangaro  |  February 2022

•  
"Why is Luigi’s Pizza the best pizza?" 

•  
You cannot question or redirect choices offered 

•  
You can decline options but not define them 

24

Lack of Transparent Intent

Asymmetry of Control of Focus

Lack of Control of Choice

CODE = CODIFICATION = ANALOG
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•  
"Why is Luigi’s Pizza the best pizza?" 

•  
"Does Luigi’s serve gluten-free pizza?" 

•  
 You can decline options but not define them 

25

Lack of Transparent Intent

Asymmetry of Collaborative Focus

Lack of Control of Choice

CODE = CODIFICATION = ANALOG
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•  
"Why is Luigi’s Pizza the best pizza?" 

•  
"Does Luigi’s serve gluten-free pizza?" 

•  
 "Why might I like this new dish?"

26

Lack of Transparent Intent

Asymmetry of Collaborative Focus

Lack of Collaborative Choice

Transparent Intent

Collaborative Choice

CODE = CODIFICATION = ANALOG

Collaborative Focus
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•         
"Why is Luigi’s Pizza the best pizza?" 

•  
"Does Luigi’s serve gluten-free pizza?" 

•  
"Why might I like this new dish?"

27

Transparent Intent

CODE = CODIFICATION = ANALOG

Collaborative Focus

Collaborative Choice
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•       
"Why is Luigi’s Pizza the best pizza?" 

•   
"Does Luigi’s serve gluten-free pizza?" 

•   
"Why might I like this new dish?"

28

= CONVERSATION = ANALOG

CODE = CODIFICATION = ANALOG

Transparent Intent

Collaborative Focus

Collaborative Choice
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•       
"Why is Luigi’s Pizza the best pizza?" 

•   
"Does Luigi’s serve gluten-free pizza?" 

•   
"Why might I like this new dish?"

Transparent Intent

29

CODE = CODIFICATION = ANALOG= CONVERSATION = ANALOG

Collaborative Focus

Collaborative Choice

Novelty and choice, transparency and conversation 
would become the new core principles of interaction.

would become
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Turning Together

3131

participant A participant B

goal
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participant A participant B

goal

Conversational Frame

3232
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participant A participant B

goal

A participant has a goal.

3333
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participant A participant B

goal

context

Chooses a context.

3434
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participant A participant B

interface

goal

shared
language

context

Chooses a language.

3535
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participant A

learning

participant B

interface

goal

evaluating

shared
language

context

action

Begins an exchange.

3636
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participant A

learning

participant B

interface

goal

evaluating

shared
language

context

action

goal

action

     ???    f!*&%yes!!   no!!  OMG!kewl! WOW!

May evoke a response…

3737
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participant A

learning

participant B

exchange

interface

goal goal

evaluating

shared
language

context

exchange
action action

… and a reaction that evokes a reaction… 

3838
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participant A

learning

participant B

exchange

interface

goal goal

evaluating

shared
language

context

exchange
action action

The engagement may continue.

3939
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participant A

learning

participant B

exchange

interface

goal goal

evaluating

shared
language

context

exchange

agreement

action action

An agreement may be reached.

4040
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participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating

shared
language

context

exchange

agreement

action transaction

after Dubberly Design Office 2008

A transaction may occur.

4141
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participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating

shared
language

context

exchange

agreement

Conversation Redux

4242
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participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating

shared
language

context

exchange

agreement

Conversation Redux — C-L-E-A-TConversation Redux

C – Context 
L – Language 
E – Engagement 
A – Agreement 
T – Transaction

4343

– after Gordon Pask

https://pangaro.com/pask-pdfs.html
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participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating

shared
language

context

exchange

agreement

Why does conversation matter?

• to act together, we must reach agreement 
• to reach agreement, we must have an exchange 
• to hold an exchange, we must have shared language.

So: to cooperate and collaborate requires conversation. 

44
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participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating

shared
language

context

exchange

agreement

What may follow from conversation?

• shared history 
• relationship 
• trust 
• respect 
• unity.

All these require conversation. 

45
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participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating

shared
language

context

exchange

agreement

What does conversation enable?

• community  
• commerce 
• culture  
• government 
• society.

All these demand conversation. 

46
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The goal of designing for conversation is to facilitate  
the emergence of conditions in which others can design— 
to create conditions in which conversations can emerge— 
and thus to increase the number of choices open to all.

Designing for Conversation

–– Dubberly & Pangaro, Cybernetics and Design: Conversations for Action, 2017

Click for more on Conversation and Design

47

participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating

shared
language

context

exchange

agreement

http://www.dubberly.com/articles/cybernetics-and-design.html
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A preferred future

To upset the dominance of the 
pernicious algorithms of AI,  
we must design and propagate  
a set of humane, organic, and  
analog interactional frameworks.

If we bring forth replacements for 
the algorithms of Today’s AI, we 
can begin to have a positive effect 
and better serve our social fabric  

preferred future

… based in conversation.
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Goal: To design and integrate  
new classes of interactional systems  
with today’s AI and digital technologies  
to create and promote a new category of  
analog interactional frameworks 

Bringing about a preferred future

create and promote
analog interactional frameworks

preferred future

digital

 
Novelty, transparency, and choice in IxD

… where conversation is primary. 
Click for Abstract and Slides

https://www.pangaro.com/ixda2019/index.html


Bilingual Synthesis — Alternatives to Today’s AI

bilingual sensibility                       
Cybernetics

DATA-ANIMATED  SOCIALLY-ANIMATED 

Tighter title v8

Digital Analog

biological 
fluid 
open-ended 
organic  
resonant  
ambiguous 
uncertain 
conversational

binary 
discrete 

deterministic 
artificial  

representational  
specific 

predictive 
transactional Cybernetics
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Cybernetics is not Robotics 

https://en.wikipedia.org/wiki/Forbidden_Planet



Pangaro  |  February 2022
53

Cybernetics is not Biomechatronics 

https://carleton.ca/mechatronics/
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Cybernetics is not AI 

Annapurna Pictures

https://www.kickstarter.com/projects/kirilleremenko/artificial-intelligence-a-ztm-learn-how-to-build-a
https://www.kickstarter.com/projects/kirilleremenko/artificial-intelligence-a-ztm-learn-how-to-build-a
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Cybernetics is not AI  
Cybernetics is not Biomechatronics 
Cybernetics is not Robotics 
Cybernetics is not Chips in Your Brain 
… and Cybernetics is not Freezing Dead People!
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wind or tide

correction of error
course set

correction of error

Cybernetics comes from the Greek, 
"to steer artfully toward a goal."

Cybernetics is "the art of steering"

Dubberly Design Office & Paul Pangaro
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add first order feedback here/ maybe 2nd too

Goal
(Desired State)

Effect
(Current State)

Action
System attempts to reach a goal;
based on feedback,
it modifies its actions.
(System acts both within itself 
and on its environment.)

Measurement
System measures its progress
comparing current state to desired state
determining the difference,
and attempting to correct the ‘error.’ 

Feedback
(transfer of information)

through environmentthrough system

Feedback: Overview

October 4, 2004   |   Developed by Paul Pangaro and Dubberly Design Office
37January 2010 | Developed by Paul Pangaro and Dubberly Design Office

Feedback: Basics
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add first order feedback here/ maybe 2nd too

System

Goal

Environment

Disturbances

a Comparator

is em
bodied in

subtracts
the current state value

from
the desired state value

to determine
the error

is
 m

ea
su

re
d 

by affects the

. . . describes a relationship 
 that a system desires to have
 with its environment

. . . may be characterized as certain types
 typically falling within a known range;
 but previously unseen types may emerge
 and values may vary beyond a known range;
 in such cases the system will fail
 because it does not have requisite variety

. . . has 
 resolution – (Accuracy)
 frequency – (Latency)
 range – (Capacity)

. . . has 
 resolution
 frequency
 range

ca
n 

af
fe

ct
 th

e

input

output

a Sensor passes the current state value to  . . . . . . . . . . responds by driving an Actuator

39January 2010 | Developed by Paul Pangaro and Dubberly Design Office

Feedback: Formal Mechanism



Pangaro  |  February 2022
59

comparing

sensing acting

Cybernetics is the art and science 
of feedback and goals.

Cybernetics is "the art of steering"

Dubberly Design Office & Paul Pangaro

Cybernetics comes from the Greek, 
"to steer artfully toward a goal."
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comparing

sensing acting

Cybernetics is about systems with purpose

Cybernetics is the art and science 
of feedback and goals.

Cybernetics comes from the Greek, 
"to steer artfully toward a goal."

Dubberly Design Office & Paul Pangaro
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1948
Cybernetics is the title of a book 
published in 1948 by Norbert Wiener. 

It is partially the subtitle that refers to 
“animal” and “machine” in the same phrase 
that led to confusion with robots and AI.

61
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Norbert Wiener 
Mathematician 

Author of Cybernetics 
1948

Wiener became world-famous for his work 
in cybernetics. 

But he was not the only important figure  
at the origin of the field.

62
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Warren McCulloch 
Neurophysiologist & Poet 

Author of Embodiments of Mind 
1965

Warren McCulloch was a neurophysiologist 
and genius who gathered world-renowned  
scientists to a series of conferences.

63
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Photo via UN Multimedia

Margaret Mead 
Anthropologist 

Co-founder of  
American Society  
for Cybernetics

Margaret Mead was a world-renowned 
scholar who revolutionized anthropology.

64
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Cyberneticians invent Neural Nets 
AI = Symbolic AI (not Neural Nets) 
AI = Expert Systems (not Neural Nets) 
AI = Neural Nets + Big Data + Massive Compute 
Today’s AI” = AI everywhere in our lives

66

"

Cybernetics = Origin of Neural Nets & AI 

1940s

1960s

1980s

1980s

2020s

2010s

But Cybernetics is very different from AICybernetics

"Today’s AI"
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Effective action for... 
reaching goals and... 
defining new goals.

"Intelligence Inside"... 
  for transactional interaction... 
  with efficiency and at scale. 

๏ Limited to digital infrastructure  
๏ Grew from "smaller, cheaper, faster" 
๏ Became an industry, a market 
๏ About deciding more than offering 
๏ Overwhelms daily living  

"Today’s AI"

๏ Could be applied anywhere 
๏ Lost the competition with computers 
๏ Stolen & elided by French intellectuals  
๏ Reduced to the prefix "cyber-" 
๏ Yet… undergoing a resurgence  

Cybernetics
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Cybernetics  |  

๏ developed before AI—and was AI’s foundation  
๏ embodies the art and science of systems with purpose 
๏ offers detailed models of regulation in complex adaptive systems 
๏ applies across siloed disciplines — transdisciplinary / antidisciplinary  
๏ brings an ethical imperative to human action 
๏ embraces the unknowable and the unpredictable

*

Andrew Pickering coined “antidisciplinarity" in  
"Ontology and Antidisciplinarity" 2010

*

Why & how does Cybernetics move us forward?

Andrew Pickering coined the phrase "antidisciplinarity" in the context of cybernetics *

Cybernetics

๏ embraces the unknowable and the unpredictable

"Today’s AI"

**

Heinz von Foerster's "ethical imperative", see  
"Ethics and Second-order Cybernetics" 1991, p287

**

https://drive.google.com/file/d/1d8kYLpwHap412pHyG7zYj83cdbkF3QwS/view?usp=sharing
https://drive.google.com/file/d/1v8nvtGIiVHaHo5-bwAP9FXto9_CBwipD/view?usp=sharing
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Photo: Uncredited

Gordon Pask was a wunderkind 
who was doing cybernetics 
before he knew it. 

He realized it only after meeting 
Norbert Wiener.

Early 1950s
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Gordon Pask’s 
Musicolour 

mid-1950s

More on Musicolour

If the musician sees Musicolour is not  
responding, they change their playing. 

Musicolour provokes a conversation  
between human and machine.

Gordon Pask’s 
Musicolour 

mid-1950s

http://pangaro.com/pask/Pask%20Cybernetic%20Serendipity%20Musicolour%20and%20Colloquy%20of%20Mobiles.pdf
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More on Musicolour

Gordon Pask’s 
Musicolour 

mid-1950s

If the musician sees Musicolour is not  
responding, they change their playing. 

Musicolour provokes a conversation  
between human and machine.

http://pangaro.com/pask/Pask%20Cybernetic%20Serendipity%20Musicolour%20and%20Colloquy%20of%20Mobiles.pdf
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Gordon Pask’s 
Eucrates 

1958

Pask created many 
conversational machines. 

Here a teacher-machine 
converses with a pupil-machine.

Gordon Pask’s 
Eucrates 

late 1950s
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Gordon Pask’s 
Eucrates 

1958

The conversation architecture 
was the same as Musicolour. 

One loop applied feedback  
from actions and another  
applied feedback about goals.

Gordon Pask’s 
Eucrates 

late 1950s
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Gordon Pask’s 
Eucrates 

1958

The control panel of the  
pupil-machine had  
a knob to control 
internal awareness 

And another knob to control  
external awareness.

Gordon Pask’s 
Eucrates 

late 1950s
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Gordon Pask’s 
Eucrates 

1958

Yet another knob controlled 
the degree of obstinacy.

Gordon Pask’s 
Eucrates 

late 1950s
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Gordon Pask’s 
Eucrates 

1958

Turning up this knob  
made the pupil-machine 
less willing to learn.

Gordon Pask’s 
Eucrates 

late 1950s
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Gordon Pask’s 
Eucrates 

1958

But there was something 
beyond obstinacy.

Gordon Pask’s 
Eucrates 

late 1950s
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Gordon Pask’s 
Eucrates 

1958

“Oblivescence” means 
“willful forgetfulness.”

Gordon Pask’s 
Eucrates 

late 1950s
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Gordon Pask & Elizabeth Pask Pask’s approach was to create 
machinery for studying feedback  
in conversations of all kinds. 

That’s his wife, Elizabeth. 

Photo: Paul Pangaro

Gordon Pask & 
Elizabeth Pask 

1980s
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Gordon Pask 
London  

circa 1988 

Photo: Paul Pangaro

Gordon Pask 

1980s
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1975 1976
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Nicholas 
Negroponte’s 
Soft Architecture 
Machines 

1976 

In 1976 Nicholas Negroponte edited  
a book about machines that could  
converse with designers about designing. 

(He later co-founded the MIT Media Lab.) 

Book Design: Muriel Cooper 
MIT Press
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Nicholas 
Negroponte’s 
Soft Architecture 
Machines 

1976 

Aspects of 
Machine 
Intel I igence 
Introduction by Gordon Pask 

Pask took the opportunity to summarize 
his formal approach to conversation and  
made sketches to explain his model. 

Book Design: Muriel Cooper 
MIT Press
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Click for full paper

Pask’s drawings are playful in character 
and rigorously complete. 

They capture all the interactions involved  
in conversation. 

http://pangaro.com/pask/pask%20aspects%20of%20machine%20intelligence.pdf
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MIT Architecture Machine Group 
1976 The work is documented in the book  

Architectural Intelligence.

Cover Design: Muriel Cooper 
Visible Language Workshop, MIT



Pask’s work has influenced generations of  
designers, architects, and media critics. 

2016 



Pangaro  |  February 2022
88

When a recent book referenced  
the origins of interactive art, 
Pask is invoked in the first chapter. 

2016 
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Colloquy of Mobiles is heralded  
as the first work of its kind. 

Click for PDF

2016 

https://drive.google.com/file/d/1gKsZDCEqCUrRzQIUTOBo-v_lxEJKcf9R/view?usp=sharing
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Photo: Mediakunst 
© Cybernetic Serendipity

Exhibition poster by 
Franciszka Themerson
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Photo: Mediakunst 
© Cybernetic Serendipity

Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968
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Photo: Mediakunst 
© Cybernetic Serendipity

Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968
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Photo: Mediakunst 
© Cybernetic Serendipity

Gordon Pask’s 
Colloquy of Mobiles 

Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968
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COLLOQUY OF MOBILES

Photo: Mediakunst 
© Cybernetic Serendipity

Gordon Pask’s 
Colloquy of Mobiles 

Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968

94
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Gordon Pask’s 
Colloquy of Mobiles 

Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968
Photo: Gordon Pask Archive 
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Gordon Pask 
Concordia University 
Montreal, Canada 

1979 

Click here for Vimeo

96

…not restricted by any means to use in 
the classroom or certain places like that. 
That is a machinery, hardly discernible 
perhaps, for um… running a Colloquy of 
Mobiles, as it was called. 

Ah, it’s the wrong way up, yes.

These were large suspended mobiles 
and I was taxed with the ability of making 
an exhibition piece for entertainment, in 
fact, where people would engage in 
“conversations through”…

So I made a family of mobiles which were 
these things on mechanically rotating 
beams, an environment out of PDP8 
[mini-]computers and whatnot, and what 
in those days was the equivalent to a 
microprocessor with a load of junk in 
each one. 

The point being that the mobiles had a 
life of their own and they chatted to each 
other by beams of light which they 
waggled up and down and by hooting 
sounds and so forth and anybody could 
go into that discourse if they wanted to or 
hoot at them and put their hand up in 
front of the light. 

And they did.

https://vimeo.com/289091731
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Photo: Mediakunst 
© Cybernetic Serendipity

Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968
Photo: Mediakunst 
© Cybernetic Serendipity

Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968

1968
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2018

ColloquyOfMobiles.com 
COLLOQUY 2018 Project 
College for Creative Studies 
Detroit 2018

98

http://ColloquyOfMobiles.com
http://ColloquyOfMobiles.com


Pangaro & McLeish / COLLOQUY 2018 Project

TJ McLeish, Master Fabricator 
COLLOQUY 2018 Project 
MFA Interaction Design 
College for Creative Studies 
2018
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https://www.cntraveler.com/activities/paris/centre-pompidou

ZKM Museum, Karlsruhe, GermanyCentre Pompidou, Paris, France
2020 2021–
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Colloquy of Mobiles 
Centre Pompidou 
Paris 2020

https://pangaro.com/designconversation/2020/03/colloquy-of-mobiles-displayed-at-centre-pompidou-progress-update-14/
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Colloquy of Mobiles 
ZKM Museum 
Karlsruhe, Germany 2021

https://pangaro.com/designconversation/2020/03/colloquy-of-mobiles-displayed-at-centre-pompidou-progress-update-14/
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participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating

shared
language

context

exchange

agreement

Conversation Redux — C-L-E-A-TConversation Redux

C – Context 
L – Language 
E – Engagement 
A – Agreement 
T – Transaction

106106

– after Gordon Pask

https://pangaro.com/pask-pdfs.html
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Colloquy of Mobiles 
Autonomous agents that converse and cooperate 
Bilingual sensibility—organic & social, machinic & digital 
Information triggers response, does not determine it 
Intelligence in the interaction, not stand-alone

Gordon Pask—Analog Interaction
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Goals of Conversation Theory 
To rigorously understand what makes conversation work— 
and to make machines conversant like humans. 
To rigorously understand how systems learn—  
and to makes machines that learn like humans.

Gordon Pask
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Designing for Conversation   
6. Conversational Interface Design

109
v6

Graduate Graphic Design Studio II — NC State 

February 2022


pangaro.com/ncsu2022

http://pangaro.com/ncsu2022
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Gordon Pask’s 
THOUGHTSTICKER

Gordon Pask’s THOUGHTSTICKER 
mid-1970s

110
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Thoughtsticker 
Ph.D. Dissertation 
Paul Pangaro  
1987 
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ThoughtShuffler  
UI design and coding by Jeremy Scott Diamond  
UX & heuristics by Paul Pangaro 
2012

112
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ThoughtShuffler v2  
UX by See-ming Lee 
concept & heuristics by Paul Pangaro 
2013



Pangaro  |  February 2022
114

thoughtshuffler v3 iOS 
UX by Miriam Simun 
UI by See-ming Lee 
concept & heuristics by Paul Pangaro 
2013 
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to come

115

Streamfully 
UI by Barbara de Wilde & John Katagawa 
UI coding and AWS coding by John Katagawa 
UX & heuristics by Paul Pangaro 
2014
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Streamfully mobile 
UI design & coding by John Katagawa 
UX & heuristics by Paul Pangaro  
2014
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Designing for Conversation   
7. #NewMacy Initiative

117
v6

Graduate Graphic Design Studio II — NC State 

February 2022


pangaro.com/ncsu2022

http://pangaro.com/ncsu2022
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Novelty, transparency, and choice in IxD

119

Our goal is to design and integrate  
new classes of interactional systems  
with today’s AI and digital technologies  
to create and promote a new category of  
analog interactional frameworks. 

Bringing about a preferred future

create and promote
analog interactional frameworks

#NewMacy
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create and promote

 
#NewMacy in the 21st Century

122

a. Identify types of algorithms and contexts where AI is now influential  

b. Bring in participation across domains and communities 

c. Establish a new paradigm of analog interactional systems 

d. Collect existing systems and code new ones, across art and tech 

e. Disseminate to designers, students, teachers, entrepreneurs...

Theme 1. Bringing about a preferred future

Create and promote analog interactional frameworks
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#NewMacy  
  Initiative

123

ISSS 2021 Online

pangaro.com/isss2021/

v6

Click for Blog post

https://pangaro.com/designconversation/2021/08/newmacy-in-2021-pandemics-ai/
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#NewMacy Meetings + #NewMacy Network 
#NewMacy in the 21st Century

124

Let us bring about a rich mesh of collaborations  
among individuals and organizations— 
across disciplines, geographies, and generations.  
 
We will be deliberate about what we wish to conserve 
as analog, biological, social beings— 
and then use technology to serve our principles.  
 
We are excited to see what can emerge. 

Please join us.

#NewMacy Network + #NewMacy Meetings

If we don’t, who will?

#NewMacy MeetingsNetwork#NewMacy
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Thank you.

pangaro.com/ncsu2020/
@NewMacyMeetings

Special thanks to: 
Helen Armstrong 
Karen Kornblum 

Presentation 
Conversation Imparts Agency  
to Human-Machine Interaction

Paul Pangaro

ppangaro@cmu.edu

Links

Cybernetics, AI, and Ethical Conversations      
#NewMacy-Related Links
Responding to Pandemics of “Today’s AI”

http://pangaro.com/ncsu2020/
https://twitter.com/NewMacyMeetings
mailto:ppangaro@cmu.edu
https://pangaro.com/aitechagora2020/index.html
https://docs.google.com/document/d/1yLBi5mpZ8Ve9hnY9OUYzeFZLvM258JOigsYgKXeh6Mg/edit#heading=h.4z2iozrf4el4
https://pangaro.com/designconversation/2021/08/newmacy-in-2021-pandemics-ai/
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Presentation 
Conversation Imparts Agency  
to Human-Machine Interaction

pangaro.com/ncsu2020/
@NewMacyMeetings

Paul Pangaro

ppangaro@cmu.edu

Appendix "Moreover, if we move in the direction of  
  making machines which learn  
  and whose behavior is modified by experience,  
  we must face the fact that every degree of  
  independence we give the machine  
  is a degree of possible defiance of our wishes."

—Norbert Wiener 1949

http://pangaro.com/ncsu2020/
https://twitter.com/NewMacyMeetings
mailto:ppangaro@cmu.edu
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  McCulloch-Pitts neurons  
  Macy Meetings on Circularity  
  Cybernetics by Wiener  

 1943 
 1946-1953 
 1948

 - "Neural Nets" are born 
 -   swarms the Zeitgeist 
 -   influences generations

  Dartmouth AI Conference 
  Symbolic AI rises 
  Perceptrons kills neural nets  
  Cybernetics languishes 

 1956 
 1956-1980 
 1969 
 1956-2010 

  Hinton brings back neural nets 
  Internet brings Big Data 
"Surveillance Capitalism"

 1980s 
 2000s 
 2000s-2020s

-  contra Cybernetics 
-  AI swarms the zeitgeist 
-  Minsky denies von Foerster 
-  AI influences generations

-  Expert Systems come & go 
-  NN swarm the Zeitgeist
- "Wicked Problems" prevail

Cybernetics  |  Neural Nets  |  AI 

Cybernetics is very different from AI
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Cybernetics + Macy Meetings  
In the 1940s and 1950s, a series of small conferences were funded 
by the Josiah Macy Jr Foundation. 

Experts from a vast range of disciplines focused on purpose  
in understanding and designing complex systems. They created a 
new way of thinking and acting in the world and started a revolution. 

They called this new field cybernetics from a Greek word 
meaning the art of steering toward a goal—acting with purpose. 

These original Macy Meetings changed the worlds of science, 
engineering, and humanities. 

Macy Meetings
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In the 1940s and 1950s, a series of small conferences were funded 
by the Josiah Macy Foundation. 

Experts from a vast range of disciplines focused on purpose  
in understanding and designing complex systems. They created a 
new way of thinking and acting in the world and started a revolution. 

They called this new field cybernetics from a Greek word 
meaning the art of steering toward a goal—acting with purpose. 

These original Macy Meetings changed the worlds of science, 
engineering, and humanities. We need such a revolution again  
to tame today’s "wicked problems"—#NewMacy Meetings.  

Cybernetics + Macy Meetings  

#NewMacy
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Antidotes to "Bad AI”: 
Responding to the Pandemic of "Todays AI"

130

If we don’t, who will?

Rationale
๏ Digital culture contributes to the Pandemic of "Today’s AI." 
๏ Human experiences of interaction, information, and intelligence are compromised. 
๏ Analog interactional frameworks can be organic, conversational, and humane. 
๏ Cybernetics offers bilingual sensibility to bridge the analog & the digital. 
๏ Promoting new design patterns & working prototypes can bring positive change. 
๏ Urgency of the need and scale of the challenge requires that we convene  

#NewMacy Conversations in a Network of #NewMacy Meetings.#NewMacy MeetingsNetwork#NewMacy Conversations
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#NewMacy Meetings

131

๏ post-COVID "wicked problems" 
๏ digital supreme  
๏ … + socio-technical entanglements 
๏ open network of collaborators 
๏ transdisciplinary  

transglobal 
transgenerational

๏ post-WWII "world order" 
๏ digital rising  
๏ circular causal & feedback mechanisms 
๏ closed selection of participants 
๏ transdisciplinary

  1943 – 1955   2020 – 
Original Macy Meetings

Cybernetics & Macy Meetings 
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create and promote

 
#NewMacy in the 21st Century

132

a. Identify participants & examples 
• find current examples  
• characterize their qualities  
• fan out to find related efforts 
• develop database 
• share openly and seek critique 

b. Characterize contexts where AI is now 
influential or prevalent 
• gather types of AI algorithms 
• deconstruct search, recommenders, social…  
• build models of today’s AI algorithmic types 
• share openly and seek critique 

c. Establish a new paradigm of  
analog interactional systems 
• match AI contexts to new frameworks 
• prioritize for impact & importance 
• gather experts to evolve the frameworks 
• share openly and seek critique 
• produce and distribute outcomes as 

design patterns, toolkits, and workshops 

d. Code new systems & disseminate 
• prototype these alternatives as open source 
• critique with sociologists, economists, MBAs… 
• add to curricula for designers, coders… 

Bringing about a preferred future

Create and promote analog interactional frameworks



Pangaro  |  February 2022

#NewMacy Conversations

133

๏ Launched at Seminar at Carnegie Mellon, March 2020 

๏ On-going conversations in association with the American 
Society for Cybernetics, from April 2020 

๏ Cybernetics and Designing for Action, September 2020 

๏ #NewMacy Meeting Experiment #1, September 2020 

๏ Presentation at AIAgora at TU Delft, December 2020 

๏ Manifesto document, March 2021 

๏ Responding to the Pandemic of "Today’s AI"  
evolving draft 

๏ #NewMacy Meeting #2: “Urgent Questions” in response to 
“Today’s AI”, ASC Series Event, September 2021 

๏ #NewMacy Meeting #3, October 2021 

๏ #NewMacy at RSD10, November 2021 

๏ Advancing the plan to respond to Today’s AI  

๏ Developing Principles & Themes 

๏ Designing for variety in #NewMacy Conversations 

๏ Reaching GenZ (18 to 25 year-olds) to represent their 
worldview and values on upcoming generations 

๏ Seeking #NewMacy Network organizations 

๏ Seeking #NewMacy Network individual participants 

๏ Continuing to build #NewMacy Advisory Council 

Summary of activities

  #MacyMeetings—21st Century

What’s next

https://www.pangaro.com/hciiseminar2020/
https://docs.google.com/document/d/1b0RX28mj-wLKT6FPdDfBX9bi32BIVe_GdA9tyT_6Vsc/edit#heading=h.qjvopcz8a9uc
https://asc-cybernetics.org/asc-2020-global-conversation-session-asc08/
https://www.pangaro.com/aitechagora2020/index.html
https://docs.google.com/document/d/1jsN3nD2eLwRr35IyPFFBKmk49uP9urZ-ofgIbGUx_p4/edit#heading=h.uew3e7r4ihot
https://docs.google.com/document/d/1UtKTW-CUmIYUgvf1aFT5OKvKUDBn4mwSz33GQidIzLA/edit#heading=h.603p3x1250k8
https://www.eventbrite.com/e/urgent-questions-in-response-to-todays-ai-newmacy-meeting-2-tickets-169458409665
https://docs.google.com/presentation/d/1w8QqQRJGiUVMGFZLolgqFYiybE2M1D9w5TsZPOogHzQ/edit#slide=id.gf202dc0e53_0_401
https://rsdsymposium.org/technology-for-living-newmacy-in-the-21st-century/
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#NewMacy Advisory Council

134

๏ Philip Beesley / U of Waterloo – Toronto 

๏ Hugh Dubberly / San Francisco 

๏ Omar Kahn / Carnegie Mellon – USA 

๏ Guilherme Kujawski / São Paolo 

๏ Deborah Forster / USA 

๏ Innocent Ndubuisi-Obi, Jr / USA  

๏ Nga Nguyen / New York 

๏ Despina Papadopoulos / New York 

๏ Andy Pickering / UK 

๏ Bernard Scott / UK 

๏ Delia Pembrey MacNamara / Australia 

๏ Renee V. Wallace / Detroit

Confirmed Members

More to follow
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We believe cybernetics offers a foundation for  
21st-century design practice, with this rationale:

–– Dubberly & Pangaro, "Cybernetics and Design: Conversations for Action", 2019

135

http://www.dubberly.com/articles/cybernetics-and-design-conversations-for-action-v2.html
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• The prominence of digital technology in daily life cannot be denied (or reversed). 
Digital technology comprises systems of systems (Internet of Things). 

• Design has expanded from giving-form to creating systems that support interactions. 
Human interactions span thinking and acting, whether mundane or metaphysical.  

We must model and tame this complex mesh of mechanisms.

Therefore: systems literacy is a necessary foundation for design. 

If design, then systems:

136
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If design, then systems.

• Digital interactions comprise reliable connections, communication, and feedback.   
Human interactions comprise purpose, feedback, and learning.  

• The science of communication and feedback, interaction and purpose, is cybernetics.  
We must model communication and intention in a common frame. 

Therefore: cybernetics is a necessary foundation for design. 

If systems, then cybernetics:

137
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If design, then systems.

• Framing "wicked challenges" requires articulating human values and viewpoints.    
Values and viewpoints are subjective. 

• Designers must offer a persuasive rationale for our subjective viewpoints.  
• Modeling subjectivity is the province of second-order cybernetics. 
We must embrace values and subjectivity at the heart of designing. 

Therefore: second-order cybernetics is a necessary foundation for design.  

If systems, then cybernetics.

If cybernetics, then second-order cybernetics:

138
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If design, then systems.

If systems, then cybernetics.

• Taming "wicked challenges" must be grounded in argumentation.  
• Argumentation requires conversation so that participants may understand and agree. 
• Agreement is necessary for collaboration and effective action.  
We must embrace argumentation and collaboration to the heart of 21st-century design. 

Therefore: conversation is a necessary foundation for design.

If cybernetics, then second-order cybernetics.

If second-order cybernetics, then conversation:

139
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If design, then systems.

If systems, then cybernetics.

If cybernetics, then second-order cybernetics.

If second-order cybernetics, then conversation.

140

–– Dubberly & Pangaro, "Cybernetics and Design: Conversations for Action", 2019

http://www.dubberly.com/articles/cybernetics-and-design-conversations-for-action-v2.html
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Tim Berners-Lee

Apple
Bill Atkinson
Larry Tesler

WiReD
Kevin Kelly
Barbara Kuhr
John Plunkett

Usman Haque
Hugh Dubberly

Design Thinking

Design Patterns

Design Rationale

Google
Sergey Brin
Larry Page

MIT
Vannevar Bush
Julian Bigelow

Social Graph 
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and how it connects computing, 
counterculture, and design

J. Willard Gibbs
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Key
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Designers and Architects
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Computer Pioneers
Counterculture Leaders

Personal Connections 
(usually collaborations)

Influences 
(usually publications)

Interactive version at
http://cybergraph.dubberly.com/

Arturo Rosenblueth

Bertrand Russell

Macy Conferences
Gregory Bateson
J.C.R. Licklider
Warren McCulloch, Chair
Margaret Mead
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Horst Rittel

Brian Eno

Timothy Leary
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Media Lab
Nicholas Negroponte

Brunel University

Ranulph Glanville
Paul Pangaro 

IIT Institute of Design
Chuck Owen

Soft Systems
Jim Bagnall
Don Koberg

Lou Danziger

John Rheinfrank

Ted Nelson

Univ. of Utah
Alan Kay
John Warnock (founded Adobe)
Jim Blinn
Ed Catmull (founded Pixar)
James Clark (founded Netscape)

Whole Earth Catalog

Stewart Brand

Merry Pranksters
Ken Kesey

Design Methods
London Conference

UC Berkeley
Christopher Alexander

Fernando Flores
Terry Winograd

Gene Youngblood

Grey Walter

Francisco Varela
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Paul Pangaro

ppangaro@cmu.edu 

"As a designer, I shall act always so as to  
  increase the total number of choices for a user."*

* adapted from von Foerster's "ethical imperative", 
see "Ethics and Second-order Cybernetics" 1991, 
p287

mailto:ppangaro@cmu.edu
https://drive.google.com/file/d/1v8nvtGIiVHaHo5-bwAP9FXto9_CBwipD/view?usp=sharing

